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$x=[x_{1}$ . . . $x_{n}]^{T}$ $\alpha$ $f_{i}(x^{)(i}=1,$
$\ldots,$
$n^{)}$
. $f_{1}(x)=\cdots=f_{n^{()}}x=0$ $x=[\eta_{1}(\alpha)\cdot\cdot.\cdot$$\text{ }$
$\eta i(\alpha)$ $\alpha=\alpha_{0}$
. $f_{i}(x)(i=1,.n\eta n(\alpha).,]^{\tau})$





Jacobian $J$ (Puiseux )
. 3 .
2
$f_{i}(x^{)(i=}1, .., n)$ $\alpha=\alpha_{0}$ $x$ $0$ 1
$x=[\eta_{10}$, $\cdot$ . . $\eta_{n0},]$ Jacobian $J$
$J=$ (2)
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: $x=[x_{1}$ . . . $x_{n}]^{T}$
$\alpha$ $F=[f1$ . . . $f_{n}]^{T}$
$x=\triangle\eta^{()}0=[\eta_{1},0^{\cdot}$ . . $\eta_{n,0}]^{\tau_{\text{ }}}$
$\alpha$ $\alpha_{0}$
: $k$ $\eta_{i}^{(k)}(i=1, \ldots, n)$ ;
: Jacobian $J$ .
Step 1 $J(\triangle\eta^{(})0)$ $P$ . $marrow \mathrm{O},$ $\eta^{(0)}arrow[\eta_{1,0}$ $\eta_{n,0}]$
.
Step 2 $\eta^{(m+1)}$ . $\mathrm{L}F(\eta^{(m)})\rfloor_{m}+1$ l $F(\eta^{(m)})$ $\alpha^{m+1}$
.
$\eta^{(m+1)}arrow\eta^{(m)}+\alpha^{m}+1P\lfloor F(\eta)(m)\rfloor m+1$




$F$ $f_{i}(x_{1}, \ldots, x_{n})(i=1, \ldots, n)$ $n$ $[f_{1}(x)$ $f_{2}(x)]^{T}$
. $\Phi(z),$ $(z=[z_{1} . . . z_{n}]^{T}\in \mathrm{C}^{n})$
def
$\Phi(z)=^{\mathrm{f}}z_{1}\frac{\partial}{\partial x_{1}}+\cdots+zn\frac{\partial}{\partial x_{n}}$ (3)
. $\Phi(z)$ .
(P1) $\Phi(\alpha_{1}u_{1}+\alpha_{2}u_{2})=\alpha_{1}\Phi(u_{1})+\alpha_{2}\Phi(u_{2})$ ( $\alpha_{1},$ $\alpha_{2}\in \mathrm{C},$ $u_{1},$ $u_{2}\in \mathrm{C}^{n}$ )
(P2) $\Phi(u_{1})\Phi(u_{2})=\Phi(u_{2})\Phi(u_{1})$ ( $u_{1},$ $u_{2}\in \mathrm{C}^{n}$ )
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(P3) $\Phi(\alpha u)^{k}=\alpha^{k}\Phi(u)^{k}$ ( $\alpha\in \mathrm{C},$ $u\in \mathrm{C}^{n}$ )
(P4) $\Phi(u_{1})F(u_{2})=J(u_{2})u_{1}$ ( $u_{1},$ $u_{2}\in \mathrm{C}^{n}$ $J(u)$ ( $(i, j)$ $\frac{\partial f_{i}}{\partial x_{j}}(u)$
)
$F(x+\triangle x)$ .
$F(x+ \triangle x)=F(x)+\Phi(\triangle x)F(x)+\frac{1}{2!}\Phi(\triangle x)^{2}F(x)+\cdots+\frac{1}{k!}\Phi(\triangle x)^{k}F(x)+\cdots$ (4)
$f_{i}(x)$ $x_{i}(i=1, \ldots, n)$
$q$
$F(x+ \triangle x)=F(x)+\Phi(\triangle x)F(x)+\frac{1}{2!}\Phi(\triangle x)^{2}F(x)+\cdots+\frac{1}{q!}\Phi(\triangle x)^{q}F(x)$ (5)
.
3.2
$F(x)=0$ $x=[\eta_{1}(\alpha)$ . . . $\eta_{n}(\alpha)]^{T}$ $\alpha=\alpha_{0}$ . $f_{i}(x)(i=$
$1,$
$..,$
$n)$ $\alpha=\alpha_{0}$ $x$ $0$ 1 $x=\Delta\eta^{(0)}=$
$[\eta_{1,0}$ . .. $\eta_{n,0}]$ . Puiseux
.
(i) Jacobian $J(\triangle\eta^{(})0)$ $n-1$ .
(ii) $\Phi^{2}(\mathrm{h})F(\triangle\eta(0))$ $J(\triangle\eta^{(})0)$





$\eta_{i}(\alpha)=\eta_{i},0+\eta i,1(\alpha-\alpha 0)\frac{1}{2}+\eta_{i,2}(\alpha-\alpha 0)+\eta_{i,3}(\alpha-\alpha_{0)}\frac{3}{2}+\cdots(\eta_{i,l}\in \mathrm{C})$ (6)
. (6) \eta .
.
$\eta^{(k)}$ $=$ $[\eta_{1}^{(k)}(\alpha)$ $\eta_{n}^{(k)}(\alpha)]^{T}$
$\eta_{i}^{(k)}$ $=$ $\eta i,0+\eta i,1(\alpha-\alpha_{0)}\frac{1}{2}+\eta_{i,2}(\alpha-\alpha_{0})+\cdots+\eta i,k(\alpha-\alpha 0)^{\frac{k}{2}}$ $(\eta_{i,j}\in \mathrm{C})$
$\triangle\eta^{(j)}$ $=$ $[\eta_{1,j}$ $\eta_{n,j}]^{T}$
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$\eta^{(k)}=\triangle\eta^{(0}+)\triangle\eta((1)\alpha-\alpha 0)^{\frac{1}{2}}+\cdots+\triangle\eta^{(k)}(\alpha-\alpha 0)\frac{k}{2}+\cdots$ (7)
. $\lfloor f\rfloor(\alpha-\alpha_{0})\frac{m}{2}$ $f$ $(\alpha-\alpha_{0})$ $(\alpha-\alpha 0)$
. $\eta_{i}^{(k)}$
$\lfloor\eta_{i}^{(k)}\rfloor_{(-\alpha_{\text{ }})}\frac{m}{2}\alpha=\eta_{i,m}$
. – $\alpha_{0}=0$ .
3.3
3.3.1
$F(x)=0$ $x=[\eta_{1}(\alpha)$ . . . $\eta_{n}(\alpha)]^{T}$ (6)
$\triangle\eta^{(0)}$ . $\triangle\eta^{(k)}(k=1,2, \cdots)$
.
(4) $x=\triangle\eta^{()}0,$ $\triangle x=\triangle\eta^{(}1)_{\alpha^{\frac{1}{2}}}+\triangle\eta^{(2)}\alpha$ $\alpha^{\frac{1}{2}},$ $\alpha$
$0$ $=$ $\Phi(\triangle\eta)(1)F(\triangle\eta^{(0}))$ (8)
$0$ $=$ $\lfloor F(\triangle\eta^{()})0\rfloor\alpha+\Phi(\triangle\eta(2))F(\triangle\eta^{(}0))+\frac{1}{2}\Phi(\triangle\eta)^{2}(1)F(\triangle\eta^{(})0)$ (9)
. P4
$\Phi(\triangle\eta^{(1)})F(\triangle\eta^{(0}))$ $=$ $J(\triangle\eta^{(0)})\triangle\eta^{(1})$ (10)
(8)
$0=J(\triangle\eta^{(0)})\triangle\eta)(1$ (11)
$\triangle\eta^{(1)}\# 3:J(\triangle\eta^{(})0)$ . (i)
$J(\triangle\eta^{(0}))$ 1 $h$ $\triangle\eta^{(1)}$
$\triangle\eta^{(1)}=t\mathrm{h}$ (12)
( $t$ ) . – $h_{n}\neq 0$ (




$J( \Delta\eta^{()})0\triangle\eta+\frac{1}{2}(2)t^{2}\Phi(\mathrm{h})^{2}F(\triangle\eta)(0)=-\lfloor F(\Delta\eta)(0)\rfloor\alpha$ (13)
. $h_{n}\neq 0$ $e_{1},$ $\cdots,$ $e_{n-1},$ $\mathrm{h}$ $\triangle\eta^{(2)}$
( $\xi_{i,2}$ ) .




$[J_{1}(\triangle\eta^{(0}))$ $J_{n-1}(\triangle\eta^{(0}))$ $\frac{1}{2}\Phi(\mathrm{h})^{2}F(\triangle\eta)(0)]=-\lfloor F(.\triangle\eta)(0)\rfloor\alpha$
(14)
( $J_{i}(\triangle\eta^{(})0$) $J(\triangle\eta^{(0}))$ $i$ ) .
.
$[u_{1}$ $u_{n}]^{T}=-[J_{1}(\triangle\eta^{(0}))$ $J_{n-1}(\triangle\eta^{(0}))$ $\frac{1}{2}\Phi(\mathrm{h})^{2}F(\triangle\eta^{(})0)]^{-1}\lfloor F(\triangle\eta^{(})0)\rfloor\alpha$
(15)




$\triangle\eta^{(2)}$ $=$ $\mathrm{k}^{(2)}+\xi_{n},.2.\mathrm{h}$ (18)
$\mathrm{k}^{(2)}$
$=$ $[u_{1}$ . . $u_{n-1}$ $0]^{T}$ (19)
. $u_{i}(i=1,2, \cdots, n-1)$ (15) $\xi_{n,2}$
. (4) $x=\eta^{(1)},$ $\triangle x=\alpha\triangle\eta^{(2)}+\alpha^{\frac{3}{2}}\triangle\eta^{()}3$
$0=F( \eta^{(1}))+\Phi(\alpha\triangle\eta+\alpha^{\frac{3}{2}}\triangle(2))\eta^{(3)}F(\eta^{(})1)+\frac{1}{2}\Phi(\alpha\triangle\eta^{(}+\alpha 2)\frac{3}{9,\sim}\triangle\eta^{(3)})^{2}F(\eta^{(})1)+\cdots(20)$





$F(\eta^{(1)})$ $=$ $F$ ( $\triangle\eta^{(0)}+\alpha^{\frac{1}{2}}$ th)
$=$ $F( \triangle\eta^{(0}))+\Phi(\alpha^{\frac{1}{2}}t\mathrm{h})F(\triangle\eta(0))+\frac{1}{2}\Phi(\alpha^{\frac{1}{2}}t\mathrm{h})2F(\triangle\eta)(0)+\cdots$
$=$ $F( \triangle\eta^{()})0+\alpha^{\frac{1}{2}}t\Phi(\mathrm{h})F(\triangle\eta^{()})0+\frac{1}{2}\alpha t^{2}\Phi(\mathrm{h})2F(\Delta\eta)(0)+\cdots$
$\Phi(\triangle\eta^{(2)})$ $=$ $\Phi(\mathrm{k}^{(2)}+\xi n,2\mathrm{h})$
$=$ $\Phi(\mathrm{k}^{(2)})+\xi_{n},2\Phi(\mathrm{h})$ (22)
(20) $\alpha^{\frac{3}{2}}$
$0$ $=$ $\lfloor F(\eta^{(}1))\rfloor\alpha^{\frac{3}{2}}+(\Phi(\mathrm{k}^{(}2))+\xi_{n,2}\Phi(\mathrm{h}))t\Phi(\mathrm{h})F(\triangle\eta^{(0)})+\Phi(\triangle\eta^{()})3F(\triangle\eta \mathrm{X}(0)23)$
. (14) $\triangle\eta^{(3)}$
$\triangle\eta^{(3)}$ $=$ $\mathrm{k}^{(3)}+\xi n,3\mathrm{h}$
$\mathrm{k}^{(3)}$
$\mathrm{d}\mathrm{e}\mathrm{f}=$
















. $\triangle\eta^{(3)}$ (28) $\xi_{1,\mathrm{s}},$
$\ldots,$
$\xi n-1,3$








$=$ $[\xi_{1,3}$ $\xi_{n-1,3}$ $0]^{T}$
( $\xi_{n,k}$ ) $\eta^{(m)}$ $\Delta\eta^{(m+)}2$ $\eta^{(m+1)}$
.
(I)
$A$ $=$ $- \lfloor F(\eta^{(})m)\rfloor\alpha\frac{m+2}{2}-t\Phi(\mathrm{h})J(\triangle\eta^{(}0))\mathrm{k}^{(1}m+\cdot.)$ (30)
A
$\mathrm{d}\mathrm{e}\mathrm{f}=$
$[J_{1}(\triangle\eta^{(0}))$ . . . $J_{n-1}(\triangle\eta(0))$ $t\Phi(\mathrm{h})^{2}F(\triangle\eta)(0)](31)$
$\xi_{1,m+1},$ $\cdots,$ $\xi_{n-1,m+1},$ $\xi_{n},m$ ( –
) .




$\triangle\eta^{(m+2)}$ $=$ $\mathrm{k}^{(m+2)}+\xi n,m+1\mathrm{h}$






: $x=[x_{1}$ . . . $x_{n}]^{T}$
$\alpha$ $F=[f1$ . . . $f_{n}]^{T}$




Step 1 $J(\triangle\eta^{(})0)$ $\mathrm{h}=[h_{1}$ . . . $h_{n}]^{T}$ .
$h_{n}\neq 0$ .
Step 2 $J(\triangle\eta^{(0)})$ $\Phi^{2}(\mathrm{h})F(\triangle\eta(0))$ $\Phi^{2}(\mathrm{h})F(\triangle\eta(0))$ $J(\triangle\eta^{(0)})$
i .
.
$J_{i}(\triangle\eta^{(0}))$ $J(\triangle\eta^{(})0)$ $i$ .
Step 3 $y=[y_{1}$ . . . $y_{n}]^{T}$ .
$J_{1}(\triangle\eta^{(0}))$ . . . $J_{n-1}(\triangle\eta^{(})0)$ $\frac{1}{2}\Phi^{2}(\triangle\eta^{(}F0)(\eta^{()})0\rfloor y=-\lfloor F(\eta)(0)\rfloor_{\alpha}-\alpha 0$
(32)
$\mathrm{k}^{(2)}$






Step 5 $y=[y_{1}$ $y_{n}]^{T}$ .




$\mathrm{k}^{(m+2}$ ) $\mathrm{k}^{(m+2}$ ) $=[y_{1}$ . . . $y_{n-1}$ $0]^{\tau_{\text{ }}}\xi_{n,m+1}$ $\xi_{n,m+1}=$
$y_{n}$ . $y$ –
$(\mathrm{i}),(\mathrm{i}\mathrm{i})$ .
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Step 6 $\eta^{(m+1)}$ .
$\eta^{(m+1)}=\eta^{(m)}+(\alpha-\alpha_{0})\frac{m+1}{2}(\mathrm{k}^{(m+1)}+\xi n,m+1\mathrm{h})$ (36)
Step 7 $m$ $\eta^{(m)}$ . $m$




3 $x=[x_{1}$ $x_{2}]^{T}=[$ $(\eta_{1}^{(3)}(\alpha) \eta_{2}^{(3)}(\alpha))]^{T}$ $\alpha_{0}=$ -2.28471
. $\alpha=\alpha_{0}$ $F(x)=0$ $x=[-0.346817$ -0.335927 $]^{T}$
. $\triangle\eta^{(0)}=[-3.46817$ -0.335927 $]^{T}$ Jacobian $J$




Step 1 $J(\triangle\eta^{(})0)$ $\mathrm{h}$
$\mathrm{h}=[-0.835908$ 0.54887 $]^{T}$ (40)
.
Step 2 $\Phi^{2}(\mathrm{h})F(\triangle\eta^{(0}))$











. $\mathrm{k}^{(2)}=[-2.30953$ $0]^{T},$ $t=\sqrt{277841}=$ 1.6685 .











$y=[-1.18388$ -1.03801 $]^{T}$ .
$\mathrm{k}^{(3)}=[-1.18388$ $0],$ $\xi_{2,2}=-1.18388$ .
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Step 6 $\eta^{(2)}$ .
$\eta^{(2)}$ $=$ $\eta^{(1)}+(\mathrm{k}^{(2)}+\eta 2,2\mathrm{h})(\alpha-\alpha 0)$
$=$







$\eta^{(3)}$ $=$ $\eta^{(2)}+(\mathrm{k}^{(3)}+\xi_{2,3}\mathrm{h})(\alpha-\alpha 0)^{\frac{3}{2}}$
$=$
.
Step 7 $m=3$ $\eta^{(3)}$ .
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